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INTRODUCTION 
Pigeonpea is the second important pulse crop 
after chickpea in India. It plays an important 
role in subsistence agriculture because, it 
produces protein rich food with fewer inputs 
and can be grown in diverse cropping systems. 
The global production of pigeonpea is 4.32 Mt 
from an area of 5.32 Mha with a productivity 
of 813.2 kg/ha
5
. In India, pigeonpea is 
cultivated in 264.02 lakh ha with average 
productivity of 789 kg/ha
4
. To meet the protein 
needs of population, it is essential to increase 
the production of pulses. Success of crop 
improvement programme in pigeonpea 
depends upon the extent of genetic variability, 
choice of parents for hybridization and 
selection procedure adopted. The seed yield of 
pigeonpea (Cajanus cajan (L.) Mill sp) is a 
complex and multiplicative character, which is 
highly influenced by environmental variations. 
Information on nature and magnitude of 
variability present in a population due to 
genetic and non genetic causes is an important 
prerequisite for systematic breeding 
programme.  
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ABSTRACT 
Study was carried out for genetic variability, heritability and genetic advance of sixteen 
characters in twenty eight genotypes including checks. Analysis of variance revealed significant 
difference among genotypes for all the sixteen characters studied. The magnitude of PCV and 
GCV was moderate to high for pods per plant, seed yield and primary branches per plant. High 
heritability was recorded for days to 50% flowering, seed yield per plant, number of pods per 
plant, test weight and plant height. High heritability combined with high genetic advance was 
recorded for number of pods per plant and seed yield per plant indicating that these characters 
are controlled by additive gene effect and phenotypic selection of these characters would be 
effective for further breeding purpose. 
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An attempt was made in the present 
investigation to assess the variability, 
heritability and genetic advance of some 
quantitative characters in a set of genotypes. 
 
MATERIALS AND METHODS 
Twenty eight pigeonpea genotypes were 
grown in 2 rows of 4m length in randomized 
complete block design (RBD) with three 
replications during kharif 2015-16. Row to 
row and plant to plant spacing were 
maintained at 75 and 50 cm, respectively. 
Observations were recorded for sixteen traits 
including days to 50% flowering, pollen 
fertility%, days to maturity, plant height (cm), 
number of primary branches plant
-1
, number of 
secondary branches plant
-1
, number of pods 
plant
-1
, number of seeds pod
-1
, number of 
seeds plant
-1
,100-seed weight (g), seed yield 
plant
-1
(g), biological yield plant
-1
,seed yield 
(kg ha
-1
), harvest index(%), dal recovery% and 
seed protein content. The data were collected 
on five randomly selected competitive plants 
from each replication. The analysis of variance 
for yield and yield contributing characters was 
carried out as suggested by Panse and 
Sukhatme . The coefficient of variation was 
calculated as per Burton
3
. The genotypic and 
phenotypic coefficients of variation were 
calculated as per the formula suggested by 
Burton and De Vene
3
 . Heritability in broad 
sense and genetic advance were calculated as 
per Johnson et al
8
. 
 
RESULTS AND DISCUSSION 
The accomplishment of any breeding 
programme objective depends upon the extent 
of genetic variability in base population and it 
is essential to subject a population for 
selection for achieve improvement in a 
particular trait. In the present study the 
analysis of variation shown highly significant 
differences among the genotypes for all the 
characters studied viz., days to 50% flowering, 
pollen fertility%, days to maturity, plant height 
(cm), number of primary branches plant
-1
, 
number of secondary branches plant
-1
, number 
of pods plant
-1
, number of seeds pod
-1
, number 
of seeds plant
-1
, 100-seed weight (g), seed 
yield plant
-1
(g), biological yield plant
-1
, seed 
yield (kg/ha), harvest index(%), dal recovery% 
and seed protein content, indicating the 
existence of considerable genetic variation in 
the experimental material. This variability can 
be utilized effectively to develop high yielding 
cultivars through hybridization followed by 
selection. 
            Perusal the components of variance 
revealed that the phenotypic coefficient of 
variation (PCV) were higher than Genotypic 
coefficient of variation (GCV) for all the 
characters studied indicating the role of 
environmental variance in the total variance. 
Range, Mean, Coefficients of variations 
(CV%), Standard error (SE), Phenotypic 
Coefficients of Variations (PCV), Genotypic 
Coefficients of Variations (GCV), Heritability, 
Genetic Advance (GA) and Genetic Advance 
as percent of mean for sixteen characters 
presented in table 1. Magnitude of PCV and 
GCV was moderate to high for seed yield 
(kg/ha) (26.10&28.84), seed yield plant
-1
 
(22.12&26.89), pods plant
-1 
(16.94&23.88), 
biological yield plant
-1 
(15.81&19.81), seeds 
plant
-1
 (13.89&16.96) and harvest index 
(12.95&18.56). These results were in 
conformity with that of Satish Kumar et al
10
, 
Firoz mahamad et al
6
 and Badru
1
. Although 
GCV is indicative of the presence of high 
degree of genetic variation, the amount of 
heritable portion can only be determined with 
the help of heritability estimates and genetic 
gain. In the present study, Heritability in broad 
sense was high in most of the characters viz., 
days to 50%flowering (95.59%), pollen 
fertility% (87.86%), seed yield (kg/ha) 
(81.93%), seed yield plant
-1
 (67.66%), days to 
maturity (67.55%), number of seeds plant
-1
 
(67.18%), Biological yield plant
-1 
(63.69%), 
plant height (62.12%) and 100-seed weight 
(61.54%). Medium to low heritability was 
recorded for dal recovery% (50.22%), number 
of pods plant
-1 
(50.33%), harvest index 
(48.66%), seed protein content (35.30%), 
number of secondary branches plant
-1
 
(25.28%), number of seeds pod
-1
 (22.63%) and 
number of primary branches plant
-1
 (18.85%). 
Similar results were reported by Patel and 
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Patel
9
; Baskaran and Muthaiah
2
 and 
Sreelakshmi et al
11
, Jagan Mohan Rao and 
Thirumala Rao
7
. 
The high genetic advance was recorded in 
characters viz., seed yield (kg/ha) (46.48%), 
biological yield plant
-1 
(25.99%), number of 
pods plant
-1
(24.76%) and seed yield plant
-1
(g) 
(23.46%). However, low genetic advance was 
recorded in characters viz., days to 50% 
flowering (11.52%), number of secondary 
branches plant
-1 
(9.92%), 100-seed weight 
(9.76%), plant height (8.74%), pollen 
fertility% (7.25%), number of primary 
branches plant
-1
(6.62%), dal recovery% 
(5.23%), days to maturity (4.61%), seed 
protein content (3.23%) and  number of seeds 
pod
-1 
(1.33%). According to Johnson et al
8
, 
heritability estimates along with the genetic 
gain are usually more useful. High heritability 
coupled with high genetic advance as percent 
of mean was more for seed yield (kg/ha), yield 
plant
-1
(g), biological yield plant
-1 
(g), number 
of pods plant
-1
 and seeds plant
-1
 indicating the 
role of additive gene in expressing these traits, 
suggesting better scope for improvement of 
these traits through direct selection. Jagan 
Mohan Rao and Thirumala Rao
7
 also reported 
similar results in pigeonpea. 
 
Table 1: Genetic parameters of variability in pigeonpea genotypes 
Parameters Mean Range CV% SE 
GCV 
(%) 
PCV 
(%) 
Broad sense 
heritability 
(%) 
Genetic 
advance 
Genetic  advance 
as % of mean 
Days to 50% flowering 104.93 97.67-119.67 1.23 0.74 5.72 5.85 95.59 12.09 11.52 
Days to Maturity 151.99 147.67-167.67 1.89 1.66 2.72 3.31 67.55 7.01 4.61 
Pollen fertility% 86.36 83-96.33 1.39 0.70 3.76 4.0 87.86 6.26 7.25 
No.of primary branches 
plant-1 
21.94 16.67-27.67 15.38 1.95 7.41 17.05 18.85 1.45 6.62 
No.of secondary branches 
plant-1 
56.60 41.0-71.0 16.54 5.41 9.58 19.05 25.28 5.62 9.92 
Plant  height 196.50 175.33-235.0 4.21 4.77 5.39 6.83 62.12 17.18 8.74 
Pods plant-1 575.13 362.33-858.0 16.84 55.90 16.94 23.88 50.33 142.39 24.76 
Seeds pod-1 3.57 3.42-3.70 2.51 0.05 1.39 2.85 22.63 0.05 1.33 
Seeds plant-1 2027.46 1437.80-3047.86 9.71 113.71 13.89 16.96 67.18 475.71 23.46 
100-seed weight 9.80 8.81-11.17 4.77 0.27 6.04 7.69 61.54 0.96 9.76 
Biological yield plant-1 405.78 245.0-552.33 11.94 27.96 15.81 19.81 63.69 105.45 25.99 
Seed yield(kg/ha) 2167.32 857.08-3312.30 12.26 153.39 26.10 28.84 81.93 1054.94 48.68 
Harvest index 28.17 22.85-37.19 13.30 2.16 12.95 18.56 48.66 5.24 16.60 
Dal Recovery % 66.80 62.17-71.17 3.57 1.38 3.59 5.06 50.22 3.49 5.23 
Seed protein content 21.31 19.81-22.28 3.57 0.44 2.64 4.44 35.30 0.69 3.23 
Yield plant-1 141.35 60.0-194.95 15.29 12.48 22.12 26.89 67.66 52.99 37.49 
 
 
CONCLUSION 
Magnitude of phenotypic coefficients of 
variation in selected pigeonpea genotypes was 
higher than genotypic coefficients of variation, 
indicating that environmental factors are 
influencing studied characters. High genetic 
advance and medium to high heritability was 
recorded for seed yield (kg/ha), seed yield 
plant
-1
, biological yield plaant
-1
, number of 
pods plant
-1 
and number of seeds plant
-1
, dal 
recovery%, harvest index, seed protein 
content, number of secondary branches plant
-
1
and number of primary branches plant
-1 
hence 
selections based on the traits could improve 
productivity in pigeonpea directly.   
 
Acknowledgements 
The first author wish to acknowledge 
International crops research institute for the 
semi arid tropics (ICRISAT), Patancheru for 
 Mallesh et al                               Int. J. Pure App. Biosci. 5 (5): 25-28 (2017)     ISSN: 2320 – 7051  
Copyright © Sept.-Oct., 2017; IJPAB                                                                                                               28 
 
providing financial support for  research 
through internship. 
 
REFERENCES 
1. Badru D., Genetic studies in pigeonpea 
(Cajanus cajan (L.) Mill sp). Electron. J. 
Plant Breed., 2(1): 132-134 (2011). 
2. Baskaran, K. and Muthaiah, A.R., 
Variability studies in pigeonpea. Res. 
Crops, 7: 243-248 (2006). 
3. Burton, G.W., Quantitative inheritance in 
grasses. Proc. 6th Grassland Congr. 1: 
356-363 (1952). 
4. Department of Agriculture and 
Cooperation, Ministry of Agriculture, 
Government of India, (2013-14). 
5. FAO (2012). 
6. Firoz-mahamad, Gowda, M. B. and Girish, 
G., Genetic variability and association 
studies in vegetable pigeonpea. Environ. 
and ecology, 24:1124-1129 (2006). 
7. Jagan Mohan Rao, P. and Thirumala Rao, 
V., Genetic analysis for yield and its 
Components in pigeonpea (Cajanus cajan 
(L.) Millsp). International Journal of 
Applied Biology and   Pharmaceutical 
Technology 6 (2): 189 (2015). 
8. Johnson, H.W., Robinson, H.F. and 
Comstock, R.E., Estimates of genetic and 
environmental variability in soyabeans. 
Agron. J. 47: 314-318 (1955). 
9. Patel, K.N. and Patel, D.R. ,Studies on 
genetic variability in Pigeonpea, 
International Chickpea and Pigeon pea 
Newsletter, 5: 28-30 (1998). 
10. Satish Kumar D, Koteswara Rao, Y., 
Rama kumar, P. V. and Srinivasa Rao, V. 
Genetic Variability and Character 
association in Pigeon pea (Cajanus cajan 
(L.) Mill sp.). Andhra Agric. J., 
(1&2):116-118 (2006). 
11. Sreelakshmi. Ch., Sameer Kumar, C.V. 
and Shivani, D. Genetic analysis of yield 
and its component traits in drought tolerant 
genotypes of pigeonpea (Cajanus cajan L. 
Millspaugh). Electron. J. Plant Breed., 
1(6): 1488-1491 (2010). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
